Introduction {#S0001}
============

These days, an estimated 1.7 million women are diagnosed with breast cancer, and about 522,000 women die from breast cancer globally. It has been predicted that the worldwide incidence of female breast cancer will reach approximately 3.2 million new cases per year by 2050.[@CIT0001] However, the higher burden of cancer was observed in less-developed regions of the world, which accounts for 56% of new cancer cases and 63% of cancer deaths worldwide.[@CIT0002] In Sub-Saharan Africa it is estimated that the prevalence of breast cancer in women aged 15 and over was 23.5 per 100,000 women and an estimated 35,427 women died from breast cancer with a crude mortality rate of 12.8 per 100,000 women.[@CIT0003]

While a high proportion of cancers are diagnosed at an early stage in high-income countries, they are diagnosed at more advanced and often fatal stages in developing countries. Moreover, most of the developing nations have recorded a poor outcome and high fatality rate owing to diagnosis of the breast cancer at advanced stages.[@CIT0004] In Ethiopia, about 42,722 incident cancer cases were diagnosed in females in 2015. Breast cancer was by far the commonest cancer, constituting 33% of the cancers in women and 23% of all cancers identified.[@CIT0005] It is the leading cancer among females with a 24.4% prevalence rate and 26,200 women died of breast cancer in 2014.[@CIT0006]

Thus, morbidity and mortality associated with breast cancer can be reduced through early detection by means of screening programs, which not only increase the chances for successful treatment and cure of the disease, but also improve chances of survival and lessens the need forinvasive treatment.[@CIT0007] Breast self-examination (BSE) is the most important and recommended screening method for early detection of breast cancer.[@CIT0008] BSE is the process whereby women examine their breasts regularly to detect any breast mass in order to seek early medical attention.[@CIT0006] It is one of the screening methods used to detect breast-related problems such as possible lumps, distortions, or swelling[@CIT0002],[@CIT0009] and it is recommended for every woman above the age of 20 years to be done for 20 min once monthly,[@CIT0002] between the 7th and 10th days of the menstrual cycle (2--3 days after the menses has gone), and goes a long way in detecting breast cancer at early stages of growth when there is a low risk of spread, ensuring a better prognosis when treated.[@CIT0006]

However, in Ethiopia, breast cancer screening practice among women was only 6.9%.[@CIT0010] Different studies conclude this may be due to lack of uniform information, education, and communication about the breast cancer disease, and screening methods were found to be a public health challenge.[@CIT0011] In addition, only 12.1% monthly in Kafa, south-west Ethiopia in 2015,[@CIT0012] and only 14.4% of health extension workers (HEWs) in West Gojam practiced BSE regularly;[@CIT0013] one-third of the participants (33.7%) only practiced regularly in 2017 by health professionals in Addis Ababa.[@CIT0002]

Factors contributing to the low level of BSE practices as identified by different literatures where knowledge of BSE and breast cancer, income,[@CIT0014] level of education,[@CIT0017],[@CIT0023] ever heard about BSE,[@CIT0015] perception factors and others.[@CIT0010],[@CIT0016],[@CIT0023] However, all these studies neglected female teachers in a school setting and did not test the health belief model to identify perceptions of this population group.

As the majority of Ethiopian populations reside in the rural areas where there is no access to a health facility equipped in mammography, BSE will be the best approach for effective prevention of breast cancer and its complications.

So, this study will identify the different approach that the awareness reaches mothers *via* the female teachers and in the long run, the students in the school can benefit from their teachers as they can act as a model in the community. In another way, when teachers are well aware of BSE they could go out into their community to educate others. This will be an advantage for economic programs, too, through saving the cost disability-adjusted years of lives lost due to breast cancer and also the cost of health services for the treatment of other forms of breast cancer screening mechanisms.

To this effect, knowing the barriers about breast self-examination practice among study participants through study and addressing it is crucial. Therefore, this study aimed to assess the level of practice of BSE and its associated factors among female secondary school teachers to plan future interventions in this field.

Methods {#S0002}
=======

Study Setting and Period: The study was conducted in Gammo Gofa Zone (GGZ),274 and 502 km from Hawassa (capital of SNNPR) and Addis Ababa (capital of Ethiopia), respectively, from its capital city Arba Minch. Administratively, GGZ is divided into 15 districts and two administrative towns. Based on the 2007 Census conducted by the Central Statistical Agency of Ethiopia (CSA), GGZ has a total population of 1,593,104, of whom 793,322 were men and 799,782 women, with an area of 18,010.99 km^2^. The study was conducted in GGZ from March 1 to 30, 2018.

Design: An institutionbased cross-sectional study was conducted.

Sample Size Determination {#S0002-S2001}
-------------------------

Epi-info version 7.1.1 was used for a single population proportion with the assumptions of 95% confidence level, 5% margin of error, and 10% non-response rate added. To assure sample adequacy, the sample size has been calculated for both the outcome and some of the predictor variables. Finally, the maximum sample size of 247 was used.

Sampling Technique {#S0002-S2002}
------------------

Of 15 districts and two administrative towns found in the GGZ, six districts and one town were selected from the total area using a simple random sampling technique (lottery method). The sampling frame was developed based on the total number of female teachers working in each of the selected districts and town, which were obtained from the GGZ educational bureau, and their numbers were rechecked from each of selected districts and town educational bureau first. Then, proportional size allocation was carried out for each of the selected districts and town based on the available numbers of female teachers.

Finally, a sampling frame was prepared from the list of selected districts and town educational bureaus. A code was given for each of the listed female teachers working in the GGZ and serial numbers were given for all. Then, a study participant was selected using the lottery method in each of the selected districts and town based on the available numbers of female teachers (see [Figure 1](#F0001){ref-type="fig"}﻿).Figure 1Schematic presentation of the sampling technique of female secondary school teachers who participated in the study, Gammo Gofa Zone, South Ethiopia.

Data Collection Procedure {#S0002-S2003}
-------------------------

A total of seven HEWs and one supervisor for all selected districts and town were used as facilitators of data collection after being given two days of training. A self-administered questionnaire was used for data collection, including the socio-demographic characteristics, knowledge toward BSE and breast cancer; and the perceptions of the female teachers toward BSEs using health belief model constructs.

Measurements {#S0002-S2004}
------------

A total of 34 questions was used to assess the perceptions of female teachers towards BSE practice. A five-point Likert scale response with choices ranged from "strongly disagree (scores 1 point)" to "strongly agree (scores 5 points)" was used. Based on the scales, 4, 7, 6, 7, 6, and 4 questions were asked to assess susceptibility to breast cancer, seriousness of breast cancer, benefits of BSE, barriers to BSE, self-efficacy/confidence to BSE, and motivation to BSE, respectively.

For all constructs of the health belief model, higher scores (half and above) were indicated as having a high perception toward performing BSE except for barriers to BSE, in which a higher score indicated a high barrier to performing BSE.[@CIT0017]

Knowledge toward BSE and breast cancer was measured by total answers to 14 and 8 knowledge questions, respectively. Those who answered less than half for both BSE and breast cancer were categorized as less knowledgeable and those who answered half and above were considered as knowledgeable.[@CIT0017]

Practices of BSE were determined from the binary outcome variable (yes, no) by using the questions "have you ever examined your breast by your hands in the last one year?" Those who responded "yes" were further asked the appropriate time to perform BSE, the right ways of performing BSE, and how frequently they did BSE. Those who responded correctly to the above questions were categorized as practiced BSE but not necessarily regularly.

Data Analysis Procedures {#S0002-S2005}
------------------------

Data were cleaned, coded and, entered into the Epi-data^TM^ version 4.1 then exported to SPSS version 21 for analysis. Frequency tables, graphs, and descriptive summaries were used to describe the study variables.

Bivariable logistic regression was carried out initially to identify the candidate variables for multivariable logistic regression. All variables with a *p* value of \<0.25 were selected as candidates. The odds ratio with 95% confidence interval was calculated and variables with *p* \<0.05 were declared statistically significant.

The Hosmer Lame Shaw goodness-of-fit test for model fitting was conducted and the results for model prediction and overall *p*-value were 81.2% and 0.978, respectively. In addition to this, multicollinearity was tested and we took 0.2 as the minimum tolerance level.

Data Quality Management {#S0002-S2006}
-----------------------

First, the questionnaire was prepared in English and translated into Amharic, then retranslated back to English to check for any inconsistency. Second, two days\' training was given for facilitators and the supervisor on the objective of the study, method of data collection, and content of the questionnaire to avoid any ambiguity at the time of data collection. The completeness of data was checked by facilitators during the data collection time and after data collection by the supervisor and principal investigator.

Finally, a pre-test was done on 5% of female teachers in Konso town (one of the districts of the Segen area people zone). The reliability test for each of HBM subscale, knowledge questions to BSE and breast cancer were calculated using Cronbach's alpha. Based on the result obtained, the necessary modifications were made. The results were 0.8 and 0.79 to knowledge questions about BSE and breast cancer, respectively, whereas 0.7--0.83 for HBM constructs gave an overall alpha coefficient of 0.78, which indicates the adequate reliability of the scale.[@CIT0022]

Results {#S0003}
=======

Socio-Demographic Characteristics of the Study Participants {#S0003-S2001}
-----------------------------------------------------------

Two hundred thirty-nine participants responded in this study with a response rate of 96.6%. The mean (± SD) age of participants was 39.8 (± 10.4) years. Regarding marital status, more than half (59.8%) of the participants were married. The majority (55.6%) of the participants were Gammo in ethnicity, 52.3% were Orthodox religion followers followed by Protestant religion followers (see [Table 1](#T0001){ref-type="table"}). Table 1Socio-Demographic Characteristics of Female Secondary School Teachers Who Were Participating in the Study, Gammo Gofa Zone, South Ethiopia (*N*=239)VariablesCategoryFrequencyPercentAge in years\<295924.730--342811.735--393514.6≥4011749.0Marital statusSingle6728.0Married14359.8Widowed/divorced/separated2912Educational levelDiploma3414.2First degree19079.5Second degree156.3ReligionOrthodox12552.3Protestant10543.9Muslim52.1Catholic41.7EthnicityGamma13355.6Gofa3313.8Wolayta197.9Amhara4619.2Others\*83.3Monthly salary\<300093.83000--50009037.7≥500014058.6Service years\<2016468.6≥207531.4Field of studySocial Science8836.8Sport Science3213.4Biology7531.4Other Natural Science3514.6Others\*\*93.8[^1]

Knowledge, Perceptions, and Source of Information Toward Breast Self-Examination Practice {#S0003-S2002}
-----------------------------------------------------------------------------------------

More than half (61.5%) of the study participants scored below half to knowledge questions about BSE and were considered as less knowledgeable. Regarding the perception, even though more than three-quarters of the respondents had high motivation (78.7%) to BSE practice, more than half of the participants had both low perceived confidence (56.5%) and high perceived barrier to BSE (68.2%) (see [Table 2](#T0002){ref-type="table"}). Table 2Knowledge and Perception Level Toward Breast Self-Examination Practice Among Female Teachers in Gammo Gofa Zone, 2018VariablesCategoryFrequencyPercentageEver heard of BSEYes12251No11749Knowledge of BSEKnowledgeable9238.5Not knowledgeable14761.5Perceived confidence to perform BSEHigh perceived confidence10443.5Low perceived confidence13556.5Perceived barrier BSEHigh perceived barrier16368.2Low perceived barrier7631.8Perceived motivation to BSEHigh perceived motivation18878.7Low perceived motivation5121.3

Regarding the source of information on BSE, the major source was television 80 (33.5%), radio 59 (24.7%), and health professionals 52 (21.8%), among others.

Practice of Breast Self- Examination {#S0003-S2003}
------------------------------------

Of the total participants, only 82 (34.3%) had ever practiced BSE. Among these, less than a quarter (13.4%) practiced BSE on a regular (monthly) basis.

Of the total participants, the majority (65.7%) did not practice BSE and the major reasons for not practicing BSE were: not knowing how to perform BSE (49.8%), had no breast-related problems (28.5%), and considered that BSE was not beneficial (8.4%), among others.

Of the total participants, those who ever practiced BSE in the last 12 months correctly answered how BSE is performed as palpating by using the palms and three middle fingers and the appropriate time to perform BSE, which is after some days of cessation of menses (see [Table 3](#T0003){ref-type="table"}). Table 3Practice of Breast Self-Examination Among Female Secondary School Teachers in Gamma Gofa Zone, 2018ParametersFrequencyPercentEver practiced breast self-examinationYes8234.3No15765.7Practiced BSE monthly (regular basis)Yes3213.4No5020.9Time to perform BSE2--3 days after cessation of menstruation8234.3Ways BSE performedPalpating with pads of three fingers8234.3

For the frequency of BSE practice which was conducted within one year by the respondents, the majority (60, 25.1%) practiced below the standard (which is 10--12) and the reasons answered by the majority for not practicing BSE regularly was forgetfulness (21.8%), among others (see [Figure 2](#F0002){ref-type="fig"}﻿).Figure 2Reasons for not practicing BSE by study participants of secondary school female teachers in Gammo Gofa Zone, 2018.

Factors Associated with the Breast Self-Examination Practice {#S0003-S2004}
------------------------------------------------------------

For bivariable logistic regression analysis, a total of 18 variables was used. Among these, 16 of the variables were all candidate variables for multivariable analysis.

In multivariable logistic regression analysis, of 16 candidate variables, only six (ever heard about BSE, having knowledge of BSE practice, having less perceived barrier to BSE, having high perceived confidence and motivation to BSE and being married) were significant predictors of BSE practice. Participants who ever heard about BSE were twice as likely to practice BSE \[AOR=2.26, 95% CI (1.07, 4.77)\] than their counterparts. Participants having knowledge on BSE practice were three times more likely to practice BSE \[AOR=2.84, 95% C. I (1.41, 5.72)\] compared with those less knowledgeable. Participants having less perceived barrier to BSE were three times more likely to practice BSE \[AOR=2.62, 95% C. I (1.26, 5.46)\] than their counterparts. Those having high perceived confidence and motivation were four and three times more likely to practice BSE \[AOR=3.63, 95% C. I (1.79, 7.39)\] and \[AOR=3.29, 95% CI (1.15, 9.45)\] than their counterparts, respectively, and those who were married were four times more likely \[AOR=4.098, 95% C. I (1.644, 10.219)\] to practice than their counterparts (see [Table 4](#T0004){ref-type="table"}﻿).Table 4Multivariable Logistic Regression Analysis Result of the Study Conducted Among Female Secondary School Teachers in GGZ, South Ethiopia, 2018VariablesCategoryPractice of BSECOR (with 95% CI)AOR (with 95% CI)Yes (*n*=82)No (*n*=157)Marital statusSingle9 (11%)58 (36.9%)11Married62 (75.6%)81 (51.6%)4.93 (2.27,10.72)\*4.09 (1.64,10.22)\*\*Widowed/divorced/separated11 (13.4%)18 (11.5%)3.94 (1.41,11.00)\*\*1.55 (0.42,5.73)Ever heard of BSEYes59 (72%)63 (40.1%)3.83 (2.15,6.82)\*2.26 (1.07,4.77)\*\*No23 (28%)94 (59.9%)11Knowledge of BSEKnowledgeable49 (59.8%)43 (27.4%)4.00 (2.24,6.92)\*2.85 (1.42,5.73)\*\*Less knowledgeable33 (40.2%)114 (72.6%)11Perceived barrier to BSEHigh perceived barrier40 (48.8%)123 (78.3%)11Low perceived barrier42 (51.2%)34 (21.7%)3.79 (1.13,6.76)\*2.62 (1.26,5.47)\*\*Perceived confidence to BSEHigh perceived confidence58 (70.7%)46 (29.3%)5.83 (3.24,10.49)\*3.63 (1.79,7.39)\*Low perceived confidence24 (29.3%)111 (70.7%)11Perceived motivation to BSEHigh perceived motivation75 (91.5%)113 (72%)4.17 (1.78,9.75)\*\*3.29 (1.15,9.45)\*\*Low perceived motivation7 (8.5%)44 (28%)11[^2]

Discussion {#S0004}
==========

It is fundamental that women should know how their breasts normally look and feel. Having good knowledge and performing regular breast self-examination is the best way to know this. Breast self-examination is one of the screening methods that helps one to become aware early of changes that may occur in the breast. Any changes from the normal look and feel can be a sign of diseases related to the breast. Thus, BSE was used to determine this breast condition early.

In this study, only 34.3% of the respondents had ever practiced breast self-examination. This finding is similar to a cross-sectional study conducted among Egyptian women in 2013 and Nigerian female teachers in 2014, which revealed that 35.3% of Egyptian women[@CIT0016] and 36.2% of the Nigerian female teachers[@CIT0018] had ever practiced breast self-examination. This similarity might be explained by the study participants in this study possibly obtain ing information on BSE from the available HEWs, health professionals and others in the community. The other possible reason might be due to similarity in some socio-demographic characteristics, such as educational level and marital status, in that the majority were married and they might have obtained information about BSE in health facilities during their ANC follow-up, family planning service and other MCH services from the available HEWs and other health professionals.

On the contrary, it is much lower than the findings from other cross-sectional studies conducted in Selangor, Malaysia in 2011, Saudi Arabia in 2015, Nigeria in 2014, Malaysia in 2012, and western Ethiopia in 2015, which revealed that 54% of Malaysian female teachers, 41.6% of Saudi women, 79.3% of Nigerian female teachers, 55% of Malaysian women, 77% of health in western Ethiopia ever practiced BSE.[@CIT0002],[@CIT0008],[@CIT0014],[@CIT0016],[@CIT0018],[@CIT0019] The possible explanation for these great differences in ever practiced breast self-examination might be due to the difference in knowledge of BSE, access to information on the screening methods, the difference in time interval between the studies, socio-economic and socio-demographic characteristics among the study population, differences in the study participants and their compositions.

The finding of this study is somehow higher than the study conducted in Mosul city among school teachers in 2013 and Jordananian women in 2001, which revealed that 26% of the participants had ever practiced BSE.[@CIT0015],[@CIT0020] This difference might be because this study was based on self-report (with no observation of performance or proficiency), so the prevalence could be an overestimation or more attention by the study participants given to BSE for the lack of accessibility of advanced screening methods in this study area though heard about BSE was lower among this study participants than Mosul and Jordan women.

For those who had ever practiced BSE in this study, less than one-quarter of the participants (13.4%) had practiced BSE on a regular (monthly) basis. This finding is similar with other cross-sectional studies among female teachers in Kafa Zone, south-west of Ethiopia in 2015 and health extension workers in west Gojam in 2013, which revealed that (12.1%) of female teachers and 14. 4% of HEWs had practiced BSE on a monthly basis.[@CIT0012],[@CIT0013] This similarity might be due to the study being conducted in the same geographical area (the same country) that made certain characteristics of this population similar. On the contrary, it is also much lower than the cross-sectional studies conducted in Selangor, Malaysia among female teachers (19%) in 2011, Saudi women (21%) in 2015, Malaysian women (28.5%) in 2012, Nigerian female teachers (19%) in 2014, and female health professionals in western Ethiopia (33.7%) in 2017.[@CIT0002],[@CIT0008],[@CIT0014],[@CIT0016],[@CIT0018],[@CIT0019] The difference observed in this study might be for the same reasons as mentioned before in ever practiced BSE.

In the current study, participants ever having heard about BSE were twice as likely to practice BSE than their counterparts. This finding is highly comparable with the cross -sectional study conducted among Thai women in 2009, which revealed that those who had ever heard of breast self-examination were more likely to practice than their counterparts.[@CIT0015] On the contrary, the study conducted in Selangor, Malaysia among female teachers in 2011 revealed no statistical association.[@CIT0014] This difference might be due to the fact that those who had ever heard about BSE in this study were given more attentions for BSE. Other possible reasons might be due to the difference in socio-economic and socio-demographic and the difference in the study period.

In many findings, the practice of BSE was determined by the knowledge of women or having information on diagnostic methods of breast cancer.[@CIT0011],[@CIT0014],[@CIT0021] Similarly, in the current study, participants who were knowledgeable on BSE were more likely to perform BSE. In this study, only 38.5% of the study participants were knowledgeable about BSE. This result was lower than cross -sectional studies conducted among female teachers in Nigeria (46%) in 2012, in Mosul city among school teachers (84%) in 2013, among health professionals in western Ethiopia (58%) in 2017 and Addis Ababa (77.6%) in 2012.[@CIT0002],[@CIT0011],[@CIT0020] The reasons for this difference might be difference in access to information, because in this study area, only half of the study participants had ever heard about BSE than the comparison groups, which might have an effect on the knowledge of BSE in this study\'s participants. However, it is higher than the study conducted in Nigeria among women following antenatal care (12.7%) in 2009.[@CIT0017] This might be due to teachers possibly having more awareness than the general population and being more open to adopting health behaviors than the others. The other possible reason might be because it was self-reported, so the study might be overestimated.

Regarding the perceptions, the current study revealed that those who had high perceived confidence were nearly four times more likely to practice BSE than their counterparts. The finding of this study is also supported by the study conducted among Iranian women on breast self-examination and breast cancer screening in 2012, in Selangor, Malaysia in 2011 among school teachers, and with Saudi Arabian women in 2015,[@CIT0008],[@CIT0015],[@CIT0020]--[@CIT0022] which revealed that those who had high confidence in performing BSE were more likely to practice than their counterparts.

Similarly, those who had high perceived motivation and low perceived barriers were three times more likely to practice BSE than their counterparts. This finding is also supported by other cross-sectional studies conducted among Iranian women in 2014 on breast cancer screening methods, Saudi women in 2015, and Turkish women in 2009,[@CIT0008],[@CIT0020],[@CIT0022] which revealed that those with high perceived motivation and low perceived barriers were more likely to practice BSE than their counterparts. Perceived susceptibility and severity to breast cancer and perceived benefits to breast self-examination were not significantly associated with this study. Although a significant proportion of women perceived breast cancer to be serious, most of them did not perceive themselves as being susceptible. This could be due to a lack of education on breast cancer and BSE practice in the study area.

Regarding perceived severity, a previous study in Kefa, south-west Ethiopia among school teachers in 2015 suggested that BSE practice will increase with increased perceived seriousness of breast cancer and the relationship of perceived seriousness/severity of breast cancer with BSE practices.[@CIT0012] While similar to this study, other studies in 2015 among Saudi women, in 2011 among Malaysian female teachers, in 2001 among Jordanian women, in 2009 among Thai women, Turkish academicians and among Iranian women[@CIT0008],[@CIT0015],[@CIT0020]--[@CIT0023] found that there is no association between perceived seriousness and BSE behaviors. Therefore, this indicates that teachers might have misconceptions about breast cancer and early detection methods.

In this study, the majority of women had high beliefs about the benefits of BSE, but these were not significant. Studies conducted in south-west Ethiopia among female teachers in 2015 and Jordanian women in 2001 reported a significant positive relationship between perceived benefits of screening and BSE practice,[@CIT0012],[@CIT0023] whereas similar to this study, other studies in Saudi women in 2015, Malaysian female teachers in 2011, Thaiwomen and Turkish female academics in 2009 found no significant effect.[@CIT0008],[@CIT0015],[@CIT0020],[@CIT0021] This indicates that there are no well-designed awareness programs that underline the benefits of preventive care and early screening.

Likewise, in the findings of cross-sectional studies among Iranian women in 2010 and health workers in a governmental hospital in Ethiopia in 2012,[@CIT0011],[@CIT0024] women's marital status in this study was also found to be the predictor of BSE which revealed that those who married were four times more likely to practice BSE than their counterparts. However, this result was in contradiction with the finding of some other studies conducted among school teachers in Malaysia and Kefa Zone in south-west Ethiopia.[@CIT0012],[@CIT0014] This might be because the participants in this study might have more information about BSE that might be obtained from the available HEWs and health professionals during their ANC follow-up, family planning service and at the time of other MCH services. However; it seems that still more investigations are required in this area by using different communities with different socio-demographic characteristics.

Use of the revised champions of health belief model was the main strength of the study. However, the behavioral study outcomes are based on self-reported information, which can be affected by social desirability bias.

Conclusion {#S0005}
==========

Less than a third of the participants ever practiced BSE, with only about 13% of them practicing regularly. The main reasons mentioned for not practicing BSE were not knowing how to perform BSE and forgetfulness. Being knowledgeable in BSE practice, ever heard about BSE and married and having less perceived barrier, high perceived confidence and motivation to BSE were significant predictors of BSE practice. Therefore, integrated work on behavioral change communication and interferences focusing on improving the knowledge of BSE, skills on how to perform BSE and identified domains of health belief model through training, continuous health education at school and through media to disseminate information regarding BSE may be the most effective strategies that should be considered by Zonal health and educational offices including other non-governmental organizations working on health and health-related issues. This is very important to obtain larger benefits that the teachers will contribute to the community at large and the country as well.
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